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Key indicators: single-crystal X-ray study; T = 223 K; mean ct(C-C) = 0.005 A; 
disorder in main residue; R factor = 0.068; wR factor = 0.191; data-to-parameter 
ratio = 10.1 . 



In the structure of the title 2:1 proton-transfer compound, 



2C 12 H 8 N 3 O 2 + -C 10 H 4 O 8 



the 6-nitro-l,10-phenanthroline 



molecules act as proton sponges, accepting protons from 
pyromellitic acid. The -N0 2 group of one of the 6-nitro-l,10- 
phenanthrolin-l-ium cations is disordered and was refined 
with a site-occupancy ratio of 0.624 (15):0.376 (15). Two 
-COOH(-COCT) groups of the 2,5-dicarboxyterephthalate 
dianion are disordered and were refined with site-occupancy 
ratios of 0.769 (4):0.231 (4) and 0.766 (5):0.234 (5). The -NO z 
group of the second cation is also disordered about a pseudo- 
twofold rotation axis and was refined with a site-occupancy 
ratio of 0.903 (3):0.097 (3). There is an intramolecular O — 
H- ■ O hydrogen bond in the anion. The phenanthroline rings 
of the two cations are inclined to one another by 31.3 (1)°. In 
the anions, considering the major components only, the 
carboxylic acid groups (-COOH) are inclined to the benzene 
ring by 17.3 (2) and 22.3 (3)°. The carboxylate groups 
(-COCT) are twisted by 9.3 (2) and 13.6 (6)° with respect to 
the benzene ring. In the crystal, adjacent 2,5-dicarboxy- 
terephthalate anions are linked via O— H- ■ O hydrogen 
bonds, forming chains propagating along [010]. The cations are 
attached to the chain of anions by N— H- ■ O hydrogen bonds. 

Related literature 

For related structures involving pyromellitic acid, see: Li et at 
(2003); Guo et at (2007); Fabelo et at (2008); Zhong (2013). 




Experimental 

Crystal data 

2C 12 H 8 N 3 O 2 + -C 10 H 4 O 8 2 - 

M r = 704.56 

Triclinic, PI 

a = 8.5937 (6) A 

b = 9.8302 (7) A 

c = 18.8700 (14) A 

a = 77.810 (2)° 

P = 83.622 (2)° 

Data collection 

Rigaku Mercury CCD 
diffractometer 

Absorption correction: multi-scan 
(REQAB; Jacobson, 1998) 
T min = 0.969, r m „ = 0.981 

Refinement 

R[F 2 > 2a(F 2 )] = 0.068 

wR(F 2 ) = 0.191 

S = 1.05 

5237 reflections 

518 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 




y = 68.025 (2)° 

V = 1444.05 (18) A 3 

Z = 2 

Mo Ka radiation 
jtt = 0.13 mm -1 
T = 223 K 

0.25 x 0.20 x 0.15 mm 



30563 measured reflections 
5237 independent reflections 
3942 reflections with / > 2a(I) 
R<„, = 0.036 



24 restraints 

H-atom parameters constrained 
A/w = 0.72 e A~ 3 
Aa™ = -0.73 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


06-H60- ■ 08 


0.83 


1.36 


2.031 (10) 


135 


06-H60- ■ 08' 


0.83 


2.50 


3.024 (4) 


123 


O10-H10O- ■ 05' 


0.83 


1.92 


2.724 (4) 


164 


N2-H2A r '---07' ii 


0.87 


2.16 


3.012 (4) 


165 


N3-H3Af---07'" 


0.87 


1.86 


2.695 (4) 


160 


N2-H2JV- ■ -07" 


0.87 


2.21 


3.078 (9) 


172 


N3-H32V---07 ii 


0.87 


1.84 


2.678 (11) 


162 


N6-H62V' • Oil™ 


0.87 


1.85 


2.712 (4) 


168 


Symmetry codes: (i) x, y - 


rl,z;(ii)x + l 


y — 1, z\ (iii) 


-x+l,-y + 2, - 


-z. 



Data collection: CrystalClear (Rigaku, 2007); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP in 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Bis(6-nitro-1 ,1 0-phenanthrolin-1 -ium) 2,5-dicarboxyterephthalate 
Kai-Long Zhong and Chao Ni 

1. Comment 

Pyromellitic (PMA) acid (Li et al, 2003; Fabelo et al, 2008) has been widely use in constructing interesting 
supramolecular networks because it can act not only as an hydrogen bond acceptor but also as an hydrogen bond donor, 
depending upon the number of deprotonated carboxylate groups present. Proton-transfer compounds of PMA with 1,10- 
phenanthroline for example 1 , 1 0-Phenanthrolinium trihydrogen-l,2,4,5-benzenetetracarboxylate monohydrate [Guo et 
al, 2007] and a substituted phenanthroline 2,9-Dimethyl-l,10-phenanthrolin-l-ium 2,4,5-tricarboxybenzoate 
monohydrate [Zhong, 2013] have been synthesized and reported. The title compound was obtained using PMA and 6- 
nitro-l,10-phenanthroline, via a thermal reaction and we report herein on its crystal structure. 

The asymmetric unit of the title compound consists of two 6-nitro-l,10-phenanthrolin-l-ium cations, one 2,5-dicarb- 
oxyterephthalate anion, Fig. 1. The proton transfer is from two carboxyl groups to the ring N atoms (N3 and N6) of the 5- 
nitro-l,10-phenanthroline cations. In the anion, the dihedral angles between the benzene ring of PMA 2 " and the mean- 
planes of the COOH (COO ) groups are 17.3 (2) ° for (05/C25/06), 22.3 (3) ° for (O9/C31/O10), 13.6 (6) ° for 
(07/C28/08) and 9.3 (2)° for (011/C33/012). An intramolecular O— H-0 hydrogen bond is observed in the anion (Fig. 
1 and Table 1). 

In the crystal, adjacent PMA 2 " anions interact via O — H—O hydrogen bonds, forming one-dimensional chains along the 
b axis, and the 6-nitro-l,10-phenanthrolin-l-ium cations are attached to the PMA 2 " anions by N — H—O hydrogen bonds 
(Fig. 2 and Table 1). 

2. Experimental 

0.1 mmol 5-nitro-l,10-phenanthroline, 0.1 mmol 1,2,4,5-benzenetetracarboxylic acid, and 2.0 ml water were mixed and 
placed in a thick Pyrex tube, which was sealed and heated to 383 K for 72 h, whereupon pink block-shaped crystals of the 
title compound were obtained. 

3. Refinement 

The NH H atoms and the carboxyl H atoms were located from difference electron-density maps. In the final cycles of 
refinement they were included in calculated positions and treated as riding atoms: N — H = 0.87 A and O — H = 0.83 A 
with(7i SO (H) = 1.2£/eq(N) and = 1.5[/ eq (0). The C bound H atoms were positioned geometrically and allowed to ride on 
their parent atoms: C— H = 0.94 A with £/ iS0 (H) = 1.2£/ cq (C). The -N0 2 group (atoms 03/04) of the one of the 5- 
nitro-l,10-phenanthrolin-l-ium cations was refined with a site-occupancy ratio of 0.624 (15):0.376 (15). Two -COOH(- 
COO") groups (atoms 07/08 and 09) of the 2,5-dicarboxyterephthalate dianion are disordered and were refined with site- 
occupancy ratios of 0.769 (4):0.231 (4) and 0.766 (5):0.234 (5), respectively. The -N0 2 group (atoms N I/O 1/02) of the 
second cation is also disordered about a pseudo twofold rotation axis and was refined with a site-occupancy ratio of 
0.903 (3):0.097 (3). 
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Computing details 

Data collection: CrystalClear (Rigaku, 2007); cell refinement: CrystalClear (Rigaku, 2007); data reduction: CrystalClear 
(Rigaku, 2007); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: XP in SHELXTL (Sheldrick, 2008); software used to prepare material 
for publication: SHELXTL (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound, with atom labelling. Displacement ellipsoids are drawn at the 30% 
probability level. Only the major components of the disordered atoms are shown. There is an intramolecular O — H--0 
hydrogen bond in the anion shown as a thin dashed line (See Table 1 for details). 
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Figure 2 

A view along the a axis of the crystal packing of the title compound. The hydrogen bonds are shown as dashed lines (see 
Table 1 for details; symmetry codes: (i) x, y + 1, z; (ii) x + 1, y - 1, z; (iii) -x + l,-y + 2, -z; (iv) x,-y+ 1, z; (v) x,y + 1, z]. 

Bis(6-nitro-1 ,1 0-phenanthrolin-1 -ium) 2,5-dicarboxyterephthalate 



Crystal data 

2C 12 H 8 N3O 2 + -C 10 H4O 8 2 - 
M r = 704.56 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.5937 (6) A 
b = 9.8302 (7) A 
c= 18.8700 (14) A 
a = 77.810 (2)° 
^= 83.622 (2)° 
y = 68.025 (2)° 
j/= 1444.05 (18) A 3 

Z)afa collection 

Rigaku Mercury CCD 

diffractometer 
Radiation source: fine-focus sealed tube 



Z=2 

F(000) = 724 
D x = 1.620 MgnT 3 
Mo £ci radiation, 1 = 0.71073 A 
Cell parameters from 9974 reflections 
6 = 2.3-27.2° 
= 0.13 mnT 1 
7=223 K 
Block, pink 
0.25 x 0.20 x 0.15 mm 



Graphite Monochromator monochromator 
Detector resolution: 28.5714 pixels mm 1 
to scans 
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Absorption correction: multi-scan 

(REQAB; Jacobson, 1998) 
r mm = 0.969, r max = 0.981 
30563 measured reflections 
5237 independent reflections 
3942 reflections with / > 2o(T) 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > laiF 2 )] = 0.068 

wR(F 2 ) = 0.191 

S = 1.05 

5237 reflections 

518 parameters 

24 restraints 

Primary atom site location: structure-invariant 
direct methods 



R mt = 0.036 

^max 25.3 , 0 m [ n 2.3 

h = —10 — >10 
/fc = -ll^ll 
/ = -22->22 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/to^Fo 2 ) + (0.0939P) 2 + 1.9537P] 

where P = {F 2 + 2F 2 )/3 
(A/(j) max = 0.001 
Ap max = 0.72 e A" 3 
A/w = -0.73 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F 1 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 1 . The threshold expression ofF 1 > a{F 2 ) is used 
only for calculating iJ-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based on F 1 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


77 */U 


Occ. (<1) 


01 


0.3137 (4) 


0.3400 (3) 


0.5554 (2) 


0.0744 (12) 


0.903 (3) 


or 


0.491 (4) 


-0.164 (2) 


0.6658 (19) 


0.0744 (12) 


0.097 (3) 


02 


0.3275 (5) 


0.1593 (4) 


0.64151 (19) 


0.0756 (12) 


0.903 (3) 


02' 


0.381 (4) 


0.069 (3) 


0.6705 (19) 


0.0756 (12) 


0.097 (3) 


03 


-0.1801 (12) 


0.5821 (17) 


0.2706 (6) 


0.068 (3) 


0.624 (15) 


03' 


-0.123 (3) 


0.582 (3) 


0.2876 (10) 


0.094 (7) 


0.376 (15) 


04 


0.0292(11) 


0.4192 (7) 


0.2234 (3) 


0.065 (3) 


0.624 (15) 


04' 


-0.0960 (19) 


0.4854 (14) 


0.1923 (7) 


0.082 (5) 


0.376 (15) 


05 


0.5115 (3) 


0.4118(3) 


0.20188 (16) 


0.0523 (7) 




06 


0.2903 (4) 


0.4939 (3) 


0.27486 (15) 


0.0641 (9) 




H60 


0.2334 


0.5721 


0.2898 


0.096* 




07' 


0.1076 (4) 


0.8482 (3) 


0.33626 (16) 


0.0324 (8) 


0.769 (4) 


07 


0.1737 (14) 


0.8568 (10) 


0.3577 (6) 


0.0324 (8) 


0.231 (4) 


08' 


0.3302 (4) 


0.6580 (3) 


0.38628 (16) 


0.0420 (8) 


0.769 (4) 


08 


0.2274 (13) 


0.6234 (9) 


0.3520 (5) 


0.0420 (8) 


0.231 (4) 


09 


0.5320 (5) 


1.1519(3) 


0.11200(17) 


0.0479(11) 


0.766 (5) 


09' 


0.3760 (13) 


1.1813 (10) 


0.1143 (5) 


0.045 (3) 


0.234 (5) 


O10 


0.4440 (6) 


1.1561 (4) 


0.22447 (18) 


0.0537 (11) 


0.766 (5) 


H10O 


0.4491 


1.2406 


0.2125 


0.081* 


0.766 (5) 


O10' 


0.5481 (17) 


1.1344 (13) 


0.2056 (6) 


0.0537 (11) 


0.234 (5) 
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TT1 A t 
H10 


A C A A C 

(J. 5945 


1 A/TO /C 

1.0636 


A no 

0.2383 


A AO 1 A 

0.081* 


A OO A /C\ 

0.234 (5) 


Oil 


a /n a o /o \ 
0.6/43 (3) 


U.9654 (3) 


U. 1)454/ (15) 


0.0556 ( /) 




Olz 


0.7415 (5) 


a nAi /o \ 

0.7292 (3) 


A A A "7 A 1 /n\ 

0.04701 (17) 


AA"7C1 /I 1\ 
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"N.T1 

JN1 


O.jo /4 (4) 


0.2155 (4) 


0.58681 (16) 


A A^ C C /'0\ 
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A AO /I T / 1 A\ 

—0.0347 (19) 


0.6420 (9) 


A AO C C ZO\ 
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A A AT /OA 
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T T 1 O A 

H12A 


A C A /CO 

0.5463 


A ACAO 
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A /CI T7 

0.63 / / 


A (\A 0 * 

0.043* 
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ATO 

JN2 


A 0 /IOC 
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A AO CH 
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0.3199 
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CD 
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a o 1 on //i \ 
0.918y (4) 


U.1U546 (16) 


A A1AO fn\ 

U.U3U5 (/) 




C20 


0.0556 (5) 


1.1644 (4) 


0.0928 (2) 


0.0434 (9) 




H20 


0.0873 


1.2428 


0.0661 


0.052* 




C21 


-0.0522 (5) 


1.1882 (5) 


0.1538 (2) 


0.0524 (10) 




H21 


-0.0954 


1.2823 


0.1675 


0.063* 




C22 


-0.0935 (5) 


1.0725 (5) 


0.1930 (2) 


0.0469 (9) 




H22 


-0.1623 


1.0857 


0.2352 


0.056* 
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Cz3 


A m A A (A \ 

— 0.0J44 (4) 


A A1 A H 

0.934/ 


SA\ 

(4) 


0.1 IWi (1 /) 


0.03o0 (o) 




Cz4 


a mci { a\ 
— O.OOz (4) 


A OAAA 


f A\ 

(4) 


O.zO&oz (lo) 


A A A 1 1 /A\ 

0.0411 (V) 




Hz4 


A 1 A CO 
— (J.143Z 


A O 1 Q A 
0.81o4 




A O CAT 
O.ZOO/ 


A A/1 A* 

o.o4y* 




G25 


0.4054 (5) 


0.5133 


/ A \ 

(4) 


0.23522 (19) 


0.0401 (9) 




Cz6 


A /I 1 AC S A\ 

0.430:) (4) 


A jCCAA 

O.ojVO 


(3) 


A O 1 A /I 1 / 1 /T\ 

0.Z1V41 (lo) 


A AO C A f£.\ 

O.OzM (o) 




Cz / 


A 1 CA'J //I \ 

U.-3SU3 (4) 


U. /ovO 


(3) 


O.zozOl (lo) 


A AO C 1 

O.OzM (o) 




CZ5 


U.ZOM (4) 


A H AH Z 
0. /4/3 


(3) 


0.33zSo (lo) 


A AO A A fH\ 

o.oz^y (/) 




CZ9 


A 1 /CAT /A \ 

o.Joy / (4) 




(3) 


0.z41zl (lo) 


A AOC5 (H\ 
0.0Z5J (/) 




inn 
Hz 9 


A 1 1 A C 


A AOAO 

O.VoOz 




O.zoSo 


A A'} A * 
0.034^ 




r^n 

Lju 




VJ.yjy I 


IP J 


U. 1 OUVU ^1 OJ 


0 09 7d f7^ 




C31 


0.4709 (5) 


1.0956 


(4) 


0.16873 (18) 


0.0449 (10) 




C32 


0.5472 (4) 


0.8295 


(3) 


0.13834 (16) 


0.0273 (7) 




C33 


0.6613 (4) 


0.8400 


(4) 


0.07175 (17) 


0.0340 (8) 




C34 


0.5260 (4) 


0.6923 


(3) 


0.15919(16) 


0.0268 (7) 




H34 


0.5796 


0.6187 




0.1307 


0.032* 




Atomic displacement parameters (A 2 ) 






T 799 

IP 2 


U 33 


t n 9 


r ill 


JJli 


01 


0.064 (2) 


0.0355 (18) 


0.093 (3) 


0.0035 (16) 


0.0379 (19) 


-0.0064 (17) 


or 


0.064 (2) 


0.0355 (18) 


0.093 (3) 


0.0035 (16) 


0.0379 (19) 


-0.0064 (17) 


02 


0.065 (2) 


0.070 (3) 


0.057 (2) 


0.0023 (19) 


0.0344(18) 


-0.0056 (18) 


02' 


0.065 (2) 


0.070 (3) 


0.057 (2) 


0.0023 (19) 


0.0344(18) 


-0.0056 (18) 


03 


0.059 (5) 


0.075 (4) 


0.063 (5) 


-0.036 (5) 


0.018 (4) 


0.015 (4) 


03' 


0.090 (14) 


0.104(10) 


0.071 (11) 


-0.043 (12) 


0.026 (9) 


0.020 (9) 


04 


0.102 (6) 


0.051 (4) 


0.058 (3) 


-0.048 (4) 


0.003 (3) 


-0.006 (3) 


04' 


0.096(11) 


0.066 (7) 


0.106 (9) 


-0.056 (8) 


0.017(8) 


-0.020 (7) 


05 


0.0588 (17) 


0.0277 (13) 


0.0744(19) 


-0.0193 (12) 


0.0006 (14) 


-0.0126(13) 


06 


0.093 (2) 


0.070 (2) 


0.0496(17) 


-0.0616(19) 


0.0145 (16) 


-0.0015 (14) 


07' 


0.0319(19) 


0.0326 (14) 


0.0226 (17) 


-0.0022 (14) 


0.0039 (13) 


-0.0037 (12) 


07 


0.0319(19) 


0.0326 (14) 


0.0226 (17) 


-0.0022 (14) 


0.0039 (13) 


-0.0037 (12) 


08' 


0.0454(19) 


0.0321 (16) 


0.0299 (16) 


0.0002 (13) 


0.0076(13) 


0.0028 (13) 


08 


0.0454 (19) 


0.0321 (16) 


0.0299(16) 


0.0002 (13) 


0.0076(13) 


0.0028 (13) 


09 


0.075 (3) 


0.0351 (18) 


0.0397 (19) 


-0.0317(18) 


0.0217(17) 


-0.0100(14) 


09' 


0.053 (8) 


0.029 (5) 


0.057 (7) 


-0.024 (5) 


-0.009 (5) 


0.005 (5) 


010 


0.094 (4) 


0.0337 (17) 


0.045 (2) 


-0.040 (2) 


0.0231 (19) 


-0.0130(15) 


010' 


0.094 (4) 


0.0337 (17) 


0.045 (2) 


-0.040 (2) 


0.0231 (19) 


-0.0130(15) 


Oil 


0.0618 (18) 


0.0396 (15) 


0.0605 (17) 


-0.0292 (13) 


0.0254 (14) 


-0.0053 (13) 


012 


0.109 (3) 


0.064 (2) 


0.073 (2) 


-0.0548 (19) 


0.0611 (19) 


-0.0440 (17) 


Nl 


0.0292 (17) 


0.0409 (19) 


0.0323 (17) 


-0.0057 (14) 


0.0047 (13) 


-0.0140 (14) 


Nl' 


0.0292 (17) 


0.0409 (19) 


0.0323 (17) 


-0.0057 (14) 


0.0047 (13) 


-0.0140 (14) 


N2 


0.0332 (15) 


0.0240 (13) 


0.0267 (13) 


-0.0109(11) 


0.0042(11) 


-0.0044(11) 


N3 


0.0264 (13) 


0.0217(13) 


0.0247(13) 


-0.0092 (10) 


0.0057 (10) 


-0.0049 (10) 


N4 


0.066 (3) 


0.071 (3) 


0.046 (2) 


-0.044 (2) 


0.0018 (18) 


0.0004(18) 


N5 


0.0405 (17) 


0.0386 (16) 


0.0285 (14) 


-0.0132(13) 


0.0065 (12) 


-0.0088 (12) 


N6 


0.0363 (15) 


0.0400 (16) 


0.0277 (14) 


-0.0168(13) 


0.0070(11) 


-0.0116(12) 


CI 


0.0217(16) 


0.0374 (18) 


0.0308 (17) 


-0.0081 (14) 


0.0014(13) 


-0.0164 (14) 


C2 


0.0225 (15) 


0.0272 (16) 


0.0289 (16) 


-0.0068 (12) 


-0.0027 (12) 


-0.0110(13) 


C3 


0.0227 (15) 


0.0238 (15) 


0.0241 (15) 


-0.0098 (12) 


-0.0003 (12) 


-0.0052 (12) 


C4 


0.044 (2) 


0.0289 (17) 


0.0267 (16) 


-0.0151 (15) 


0.0006 (14) 


-0.0007 (13) 
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p r 
CD 




Pi Pi/1 1 /'->\ 

0.043 (z) 


A AO 11 /1 £\ 

0.0zl3 (lo) 


A AOO'O /1 OA 

0.03 12 (lo) 


— U.UUoo 


M A A 

J 4 ) 


A AA£C /1 CA 

— o.oood (Id) 


A AA 1 A /1 O A 

—0.0010 (13) 


p^p 

Co 




A AO A1 / 1 OA 

0.030Z (1 /) 


A AOCI /1 PA 

0.0ZD3 (16) 


A AO OO / 1 OA 

0.03o3 (lo) 


n f\(\ 1 /I 

— 0.U014 


fl OA 

[13) 


A AA/1 O / 1 /I A 

—0.0043 (14) 


A AAAO /1 A\ 

— o.ooy / (14) 


p-7 

C / 




A A1AO /I CA 

O.OzOo (Id) 


A AO /IO /I CA 

0.0z4o (Id) 


A AOO Z /1 A A 

O.OZZD (14) 


— u.ouyj 


M OA 

v 12) 


A AAAC / 1 1 A 

— O.OOOD (11) 


A AA/A / 1 OA 

— O.OOoO (Iz) 


p^ o 




a Aom /1 oa 

o.ozy / (1 /) 


A AOOO /1 CA 

0.0z3z (Id) 


A AO /1 0"A 

0.033d (1 /) 


— 0.01)54 


(A OA 

[13) 


A AAA A /1 OA 

— o.oooy (13) 


A A A/: 1 /1 0 A 

-O.OOol (13) 


PO 

cy 




a pi/1 n n oa 
0.0413 (iy) 


A AOOO /1 AA 
0.0Z3 / (10) 


A AO £/l /1 OA 

0.03O4 (lo) 


A A1 OA 
— U.U1ZU 


M A A 
V 14 ) 


A AA17 /1 CA 

—0.003 / (ID) 


A AA1 /; /1 OA 

O.OOlo (13) 


CIO 




A AO 01 / 1 A A 

o.03oi (iy) 


A AO O A / 1 oa 

o.o33y (lo) 


A AT^C /1 lZ\ 

O.OzoD (lo) 


A A 1 
— U.U152 


M CA 

J5) 


A A AO O / 1 O A 

0.00Z3 (13) 


A AA1 O /1 A\ 

O.OOlo (14) 


Cll 




A AO^A /1 £A 

O.Ozoy (lo) 


A AO 10/1 £\ 

0.0313 (lo) 


A AO A £. /1 CA 

0.0z4o (ID) 


— U. 1)143 


[13) 


A AA 10 /1 OA 

0.0013 (Iz) 


A AA£0 /1 OA 

-O.OOoz (Iz) 


Clz 




A AO 01 /1 OA 

O.Ozol (1 /) 


A A/1 AC /1 OA 

0.040D (IV) 


A AOT7 /1 /^A 

O.Oz / / (lo) 


A A1 £/1 
— U.U104 


{ \ A A 

V 14 ) 


A aa/:/: / 1 OA 
O.OOoo (13) 


AA110 /1/1A 

—0.0113 (14) 


pi i 
C13 




A A/1 1 /OA 

0.043 (z) 


A AC C /OA 

O.ODD (z) 


A AO 10 / 1 OA 

0.0313 (lo) 


A AOQ£ 


M OA 

,18) 


A AAAO /1 CA 
— 0.0000 (1 D) 


A AAAO /1 £\ 

o.oooy (lo) 


p i /i 
C14 




A A/1 1 /OA 

0.041 (z) 


A A/1 C /OA 

0.04D (z) 


A AO O O / 1 O A 

0.033Z (lo) 


A AOAA 


''I ^7A 


A AAO O / 1 CA 

— O.OOzo (ID) 


A AA1 C /1 CA 

— 0.001D (ID) 


pi r 




A AO 11 /1 OA 

0.0331 (lo) 


a ao aa /1 OA 

o.o3oy (lo) 


a aoz;o /1 /;a 
0.0zo3 (lo) 


A A1 Z£ 


f A A A 

J 4 ) 


A A A 1/1 /1 0 A 

0.0014 (13) 


A AACC /1 O A 

— O.OOdD (13) 


p^ i p 

Clo 




O.Odz (z) 


A AOA /OA 

0.1)39 (z) 


A A/1 O /OA 

0.043 (Z) 


-0.0147 


[17) 


A A 1 1 O / 1 H\ 

0.0113 (1 /) 


a ai <:c /1 OA 
— O.OloD (1 /) 


P17 

CI / 




a a/;a /oa 
O.Ooo (3) 


A AO 0 /OA 

0.030 (z) 


A A/£ 1 /OA 

O.Ool (3) 


-0.0191 


[19) 


A A 1 1 /OA 
0.011 (Z) 


A A1 0/1 / 1 OA 

—o.oio4 (iy) 


pi o 

Clo 




0.064 (3) 


A AO O /OA 

0.03o (z) 


A AC/i /OA 

0.0DO (z) 


-0.0261 


[19) 


A AAO" /OA 

0.00 / (z) 


A AAOO /1 OA 

—0.00/3 (lo) 


pi A 

ciy 




A AO AO / 1 OA 

0.030Z (1 /) 


A A/1 O O /I AA 

0.043Z (19) 


A AOO 1 / 1 Z. A 

O.Ozzl (Id) 


-0.0161 


(15) 


A AAAO /1 OA 

— 0.000Z (13) 


A AAO C / 1 A A 

— 0.00/D (14) 


P'lA 

CzO 




A f\AH /OA 
(J. 04/ (z) 


A A/1 /I /OA 

0.044 (z) 


A A/1 C /OA 

0.04D (Z) 


-0.0211 


;i7) 
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0.01ZZ (1 /) 


A AO A 1 / 1 OA 

— O.OzOl (1 /) 


CI 1 

Czl 
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O.OD / (3) 


A ACC /OA 

O.Odd (z) 


A AC/1 /OA 

0.0D4 (z) 


-0.023 (2) 


A A 1 £C\ / 1 OA 

o.oioo (iy) 


A AO 1 /OA 

—0.031 (Z) 


pn 
Czz 




A A/I /I /OA 

0.044 (z) 


a a/;/; /OA 

O.Ooo (3) 


A AO O /OA 

0.03 o (z) 


-0.0224 


[19) 


A A1 /I O /1 /;a 

0.0140 (lo) 


A AOOC /1 OA 

—o.ozoD (iy) 


Cz3 




A A') O /I / 1 OA 

0.03Z4 (lo) 


A ACC /OA 

O.Odd (z) 


A AOC/C /1 jCA 

O.Ozdo (lo) 


-0.0192 


[16) 


A AAO A / 1 O A 

0.00Z4 (13) 


AAIOO /1CA 

—0.0133 (ID) 


PO /I 

Cz4 




A AO/^O /1 OA 

o.o3oy (iy) 


A AAA /OA 

O.Ooo (3 ) 


A AO/1 0/1 O'A 

0.0z4o (1 /) 


-0.0262 


[18) 


A AAO A /1 A A 
0.0030 (14) 


A AAC A /1 /;A 

— 0.00D0 (lo) 


po r 
CzD 




A ACC /OA 
O.ODD (Z) 


A AO AO / 1 OA 

o.o3oy (IO) 


A Am /1 OA 

0.03 / / (iy) 


-0.0223 


[17) 


A A1 0£ /1 OA 

—0.013o (1 /) 


A AA/:0 /1 CA 

O.OOoz (ID) 


pop 
Czo 




A AO£0 /1 £:A 

0.0Z63 (lo) 


A AOOC /I C\ 

O.OZZD (Id) 


A AO£0 /1 CA 

0.0Z63 (ID) 


-0.0094 


[12) 


A AAO O /1 OA 

—0.003 / (Iz) 


A AAA/1 /1 OA 
0.0004 (IZ) 


pn 
Cz/ 




A AO /I A / 1 CA 

U.(Jz4v (Id) 


A AO A A / 1 CA 

0.0244 (Id) 


A AO f 1 / 1 C\ 

O.OzDl (ID) 


-0.0087 


[12) 


A AA1 O /1 OA 

— O.OOlz (Iz) 


A AAO/: / 1 OA 

—O.OOzo (Iz) 


poo 
Czo 




A A') A A / 1 OA 

0.0340 (lo) 


A AOAO /1 CA 

O.OzOo (ID) 


A AO 1 A / 1 H\ 

0.0310 (1 /) 


-0.0074 


[14) 


A AAC A / 1 A A 

o.oooy (14) 


A AA A H / 1 O A 

—0.004 / (13) 






U.UjZH- ^1 / J 


u.UZJJ ^1 O^ 


u.UZJJ V^^V 


-0.0086 


[13) 


o nrn? n 

W.OUZJZ ^1 J ) 


U.UUOO \ azj 


C30 




0.0292 (16) 


0.0250 (16) 


0.0271 (16) 


-0.0101 


[13) 


0.0007 (12) 


-0.0030 (12) 


C31 




0.054 (2) 


0.0260 (17) 


0.049 (2) 


-0.0144 


[17) 


0.0295 (19) 


-0.0101 (16) 


C32 




0.0310(17) 


0.0283 (16) 


0.0240 (15) 


-0.0129 


[13) 


0.0012(12) 


-0.0050 (12) 


C33 




0.042 (2) 


0.0395 (19) 


0.0274(17) 


-0.0221 


(16) 


0.0069 (14) 


-0.0117(15) 


C34 




0.0313 (17) 


0.0247 (15) 


0.0253 (15) 


-0.0101 


[13) 


0.0004(13) 


-0.0069 (12) 


Geometric parameters (A, ") 


01- 


-Nl 




1.203 (4) 




C4— C5 






1.395 (5) 


01'- 


-Nl' 




1.219(18) 


C4— H4 






0.9400 


01'- 


-H12A 


1.3632 




C5— C6 






1.358 (5) 


02- 


-Nl 




1.220(4) 




C5— H5 






0.9400 


02'- 


-Nl' 




1.223 (19) 


C6— H6 






0.9400 


03- 


-N4 




1.184(10) 


C7— Cll 






1.405 (4) 


03'- 


-N4 




1.218 (17) 


C8— C9 






1.391 (5) 


04- 


-N4 




1.316(7) 




C8— H8 






0.9400 


04'- 


-N4 




1.177(10) 


C9— CIO 






1.360 (5) 


05- 


-C25 




1.296(4) 




C9— H9 






0.9400 


06- 


-C25 




1.221 (5) 




C10— Cll 






1.402 (4) 


06— H60 




0.8300 




C10— H10 






0.9400 


07'- 


-C28 




1.290(4) 




Cll— C12 






1.424 (4) 


07- 


-C28 




1.200 (8) 




C12— H12A 




1.0218 


08'- 


-C28 




1.243 (4) 




CI 3— C24 






1.339 (5) 


08- 


-C28 




1.300 (8) 




C13— C14 






1.443 (5) 


09- 


-C31 




1.253 (4) 




C14— C18 






1.396 (5) 
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09'— C31 
010— C31 

010— H10O 
010'— C31 
010'— H10' 

011— C33 

012— C33 
Nl— CI 
Nl'— C12 
Nl'— H12A 
N2— C4 
N2— C3 
N2— H2N' 
N3— C8 
N3— C7 
N3— H3N 
N4— C13 
N5— C16 
N5— CI 5 
N6— C20 
N6— CI 9 
N6— H6N 
CI— C12 
CI— C2 
CI— HI A 
C2— C6 
C2— C3 
C3— C7 



1.317(7) 
1.273 (4) 
0.8300 
1.214(7) 
0.8300 
1.269 (4) 
1.209 (4) 
1.472 (4) 
1.423 (16) 
0.5737 
1.316(4) 
1.350 (4) 
0.8700 
1.324 (4) 
1.353 (4) 
0.8700 
1.492 (5) 
1.319(4) 
1.349 (4) 
1.319(4) 
1.346 (4) 
0.8700 
1.339 (5) 
1.449 (4) 
0.9400 
1.409 (4) 
1.415 (4) 
1.446 (4) 



C14— C15 
C15— C19 
C16— C17 
C16— H16 
C17— C18 
C17— H17 
C18— H18 
CI 9— C23 
C20— C21 
C20— H20 
C21— C22 
C21— H21 
C22— C23 
C22— H22 
C23— C24 
C24— H24 
C25— C26 
C26— C34 
C26— C27 
C27— C29 
C27— C28 
C29— C30 
C29— H29 
C30— C32 
C30— C31 
C32— C34 
C32— C33 
C34— H34 



1.412(5) 
1.437 (5) 
1.385 (5) 
0.9400 
1.358 (6) 
0.9400 
0.9400 
1.402 (4) 
1.397 (5) 
0.9400 
1.362 (6) 
0.9400 
1.394 (5) 
0.9400 
1.425 (5) 
0.9400 
1.491 (4) 
1.382 (4) 

1.406 (4) 

1.390 (4) 
1.506 (4) 

1.391 (4) 
0.9400 

1.407 (4) 
1.514(4) 
1.397 (4) 
1.516(4) 
0.9400 



C25— 06— H60 
C31— O10— H10O 
C31— O10'— H10' 
Ol— Nl— 02 

01— Nl— CI 

02— Nl— CI 
02'— Nl'— 01' 
02'— Nl'— C12 
01'— Nl'— C12 
02'— Nl'— H12A 
01'— Nl'— H12A 
C4— N2— C3 
C4— N2— H2N' 
C3— N2— H2N' 
C8— N3— C7 
C8— N3— H3N 
C7— N3— H3N 
04'— N4— 03 
04'— N4— 03' 
04'— N4— 04 



109.5 

109.5 

109.5 

121.6(3) 

119.7(3) 

118.1 (3) 

123 (3) 

123 (2) 

112.6(19) 

125.2 

91.8 

117.3 (3) 

121.3 

121.3 

119.7(3) 

120.2 

120.2 

103.7 (8) 

128.7(14) 

55.9(7) 



C18— C14— C13 
C15— C14— C13 
N5— CI 5— C14 
N5— CI 5— C19 
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Symmetry codes: (i) x,y+\, z; (ii) x+\,y-\,z; (iii) -x+ 1 , -y+2, -z. 



Acta Cryst. (2014). E70, o256-o257 



sup-1 1 



